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A Postprocessing Channel Router for Critical Region
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ABSTRACT

As interconnection wire spacing becomes smaller and the circuit operating frequency runs

higher, the problems of crosstalk noises and spot defects become very crucial.  Since crosstalks are a
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result of mutual capacitances and inductances between neighboring wires, they can cause increased
delays or inadvertent logic transitions.  Spot defects are caused by extra or missing material during
the manufacturing process. They may cause a short or an open circuit between neighboring wires.
During integrated circuit design and manufacturing, crosstalks and spot defects will greatly reduce the
performance and the yield of chips. Consequently, reduction of the critical regions between
interconnection wires resulting from crosstalks and spot defects becomes an important consideration
in the detailed routing phase of VLS| physical design.

In this paper, the critical region minimization problem for channel routing is considered. Due
to the high complexity of directly developing a critical region minimum channel routing algorithm, a
postprocessor to improve the results of existing routing algorithms by minimizing critical regions is
proposed instead.  In this postprocessor, two phases, namely track permutation and layer assignment,
are considered.  In the track permutation phase, a graph-based heuristic is proposed for permuting
the routing tracks.  As for the layer assignment phase, some weighted planar graphs can be derived
from the routing segments; then, the maximum weighted independent set for each can be found so as
to obtain acritical region minimization layer assignment solution.

The proposed postprocessor was evaluated with some channel routing examples. The
experimenta results showed that the number of critical regions between adjacent wires for each
example is minimized.

Key Words: crosstalk noises, spot defects, critica regions, VLSI physical design, channel routing
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